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backsheet also includes ^f'^S^^J^ ybc elongated *>ne 

the first boundary ^^^J^^^^^it in the elongated 
comprises incremental y "f^^f^f elongation and having a third 
^e being elongated in a ft«t *Z™JL£tg^ is in the relaxed 

relaxed condition. 
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ttittt F> OF THF INVENTION 

substrates having three-dnnenstonalconiig dis _ osab i e absorb ent articles 

and disposable pnrfucts, including, but no^ed femmine hyg iene 

such as disposable diapers, incontinence garments, training p 

garments, bandages and the like. 

|j a ^ r ~™TMT. OF THF INVENTION 

the body of the wearer and «»n the wearers, g 

„ ■ - m disnosable diapers were generally flat composite sheets which 
™ZIZ tTtleTr incorporarea geometric fo,din g » achieve a 
were fitted n> "baby" , em ^ priOT an drapers rs drat 

^hle "baby shape. A major . m« P due t0 te semi-rigid 

ea ps between *^£*J*£Z lh e dUper had been worn for a period 

^ rr^- — - ,e dispose diaper, -by creatmg 

damp or waned oW-er Coming and bedding around me baby. 

, one somiion to me a*— ^^^^ - 

opcmngs of *. diaper . pmv.de rmProve^ B. «d» ^ 
example of snchapno, an d.sposabd, aF ^d,^ ^ ^ ^ 

issued to Boell on January 14. 1975. 
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disclosed in Buell have achieved widespread acceptance and commercial success, 
the elasticized diapers still have a tendency to gap and therefore leak periodically. 

A disposable diaper which conforms readily to the contours of the wearer's 
5 body offers many benefits including comfort, performance, containment and the 
like. By more readily conforming to the contours of the body the absorbent article 
employing the semi-elastic material of the present invention will fit more snugly, 
thereby reducing the likelihood of leakage of body exudates. Further, by 
conforming to the contours of the body, the absorbent article employing the three- 
to dimensional substrate of the present invention will help reduce red marking of the 
skin by eliminating the need for excessive tensiona! forces used to shape the article. 

The advantages of a three-dimensional article are provided by the 
incorporation of one or more formed substrates. Generally, such formed substrates 

15 comprise elongated zones which are incrementally stretched so as to increase their 
surface pathlength and boundary zones with shorter surface pathlengths disposed 
adjacent the elongated zone. The incrementally stretched elongated zone along with 
the boundary zones provides the substrate with a three-dimensional configuration 
without added forces or elastics. Thus, three-dimensional articles, as described 

20 herein, can be manufactured more quickly, easily and inexpensively than similar 
products currently in the market, thereby reducing their overall cost. 

Thus, an object of the present invention is to provide an absorbent article 
comprising a formed substrate capable of assuming a macroscopic three-dimensional 
2s configuration. 

Another object of the present invention to provide an absorbent article with a 
topsheet and/or backsheet comprising a formed substrate capable of assuming a 
macroscopic three-dimensional configuration in a relaxed condition. 



30 



Yet another object of the present invention to provide an absorbent article 
with a topsheet and/or backsheet comprising a formed substrate capable of assuming 
a macroscopic three-dimensional configuration in a relaxed condition without added 
elastics. 



35 
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These and other objects of the present invention will be more readily 
apparent when considered in reference to the following description and when taken 
in conjunction with accompanying drawings. 

SUMMARY O F THE INVENTION 

The present invention is directed to an absorbent article having a pair of 
opposed longitudinal edges and including an absorbent assembly having an inner 
facing side and an outer facing side, and a backsheet joined with the outer facing 
side of the absorbent assembly. The backsheet includes a formed substrate 
comprising a first boundary zone having a first surface pathlength and a second 
boundary zone having a second surface pathlength. The first and the second surface 
pathlengths are preferably measured when the formed substrate is in a relaxed 
condition. The backsheet also includes an elongated zone located at least partially 
between the first boundary zone and the second boundary zone. The elongated zone 
comprises incrementally stretched regions which result in the elongated zone being 
elongated in a first direction of elongation and having a third surface pathjength 
measured when the formed substrate is in the relaxed condition. The third surface 
pathlength is greater than either the first pathlength or the second pathlength such 
that the backsheet takes on a macroscopic three-dimensional configuration when the 
backsheet is in a relaxed condition* 

MMEF DESCRIPTION O F THE DRAWINGS 

While the specification concludes with claims particularly pointing out and 
distinctly claiming the present invention, it is believed that the present invention will 
be better understood from the following description taken in conjunction with the 
accompanying drawings in which like reference numerals identify like elements. 

FIG. 1 is a plan view of one embodiment of a sanitary napkin of the present 
invention, with the backsheet facing the viewer, shown in a flat, uncontracted 
configuration. 

FIG. 2 is a perspective view of the sanitary napkin of FIG. 1 showing the 
formed substrate in a macroscopic three-dimensional configuration. 
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FIG. 3 is a cross-sectional view of the sanitary napkin of FIG. 2. 

FIG. 4 is one embodiment of the formed substrate of the present invention 
shown in a relaxed configuration. 

FIG. 5 is an alternative embodiment of the formed substrate of the present 
invention shown in a relaxed configuration. 

FIG. 6 is another embodiment of the formed substrate of the present 
,o invention shown in a relaxed configuration. 

FIG. 7 is another alternative embodiment of the formed substrate of the 
present invention shown in a relaxed configuration. 

FIG. 8 is yet another alternative embodiment of the formed substrate of the 
present invention shown in a relaxed configuration. 

piG 9 is one embodiment of an incremental stretching system that can be 
used to form the incremental stretching regions of the present inventton. 

FIG 10 is another embodiment of an incremental stretching system that can 
be used to form the incremental stretching regions of the present invention. 

FIG H is a plan view of one embodiment of a diaper of the present 
25 mention with the bLsheet facing the viewer, shown in a flat, unconnected 
configuration* 

no 12 is » plan view of aether embodiment of a diaper of the present 
invent with me Lkshee, fac,n 8 me viewer, shown in a flat — eted 
}o configuration. 

FIG 13 is.planviewof yet anotfter embodiment of a diaper of Ae present 
tavetZ £ the taehshee, faein 8 the viewer, shown in a fla, unconnected 
configuration. 

35 
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F1G 14 is a plan view of yet another embodiment of a diaper of the present 
invention, whh the backsheet facing the viewer, shown in a flat, -contracted 
configuration- 

HO 15 is a Plan view of ye. another embodiment of a diaper of me present 
invention. w«h *. backshee« facing me viewer, shown in a flat. oncontmcud 
configuration. 

FIG. 16 is apian view of yet another embodiment of a diaper ofU-p^en. 
toventio n, wid, .he backshee, feeing *e viewer. shown in a AM. tmconnacred 
configuration. 

nG 17 is a plan view of yet another embodiment of a diaper of .he presen. 

invent - **« ** ^ ^ * ' ^ ^ 

is configuration. 

HO. 1 8 is a perspective view of a portion of one embodimen. of .he formed 
subsmue of the present invention. 

pM -„ « f l T; n nEsr - rn™ QE thf. fNVF.WTlQa 

As used herein, 4e tern, "absorbent article" refers to devices which absorb 
d co^iTttdy e^da-es. and, more specifcaUy. refers » dev,ces winch are 
,nd """^ ' .„ body of the wearer to absorb and connnn the 

piaced agasns. « m P™'™*" £ „ "disposnbre" is osed herein >o 

absorbent anic.es ^-^J^^e manipuUdve parts like a 

separate holder and hner. »ecau*e , c ^ . nt artlc i es 

.Ibods of consmnmon are highly desirable in d.sposable absorbent amcles. 
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^ the present invention will *^J^^^ 
substrate capable of assuming a macroscop.c three-d.mensional 
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is suable for us. « a b»ck S heet on a disposable absorber., article such as a 
disposable diaper, feminine hygiene garment, catamenial pad •«*»-•• 
ZZL. Pa-- ^ holders and Hoars, bandages ^ " 

present invention is in no way limited . such appli.et.on, .„ fact. dr. P^e» 
Lotion may be practiced ,o grea. advantng. in many srtuauons where . • *»d 
" provide a polymeric fflm or web exhibiting a macroscopre Un^d^on* 
Jr.gum.ion. Some examples of other uses of u* present mvenuon utcludc 
wckitag materials such as blister packs, Itotrs, or lids; shower caps and otiser 
^Tw- anic.es; bags; pouches; covers; rubes; condoms; belts, frets. ~ 
£eZil* description of on. prefened configuration of use P™^"™"* 
2 Z as a backshee, on an absorbem article will allow on. skriled . «. art to 
readily adapt the presenr invention to other applicauons. 
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A preferred embodiment of a unitary disposable absotbeu. amele of the 
present invention is the catasnenial pad, sanitary napkin 20 shown . HO I. to 
Stem, the » "saniwy napkin" refers to an absorbent amd. whtch is worn 

« 8i „„ and which is intended ,„ absorb and contain meosnval flutds and o*« 
valj discharge from the wearers body (e.g., blood, menses, and unne . 
. Zrila, devices which reside partiatly within and partially .xtemeUo *. = 
vestibule are also within use scope of mis inventton. As used herem, the term 
"pudendal- refer, to the exremally visible female genitalia. 

FIG 1 is a plan view of a saniuuy napkin 20 embodiment of the present 
„ invention in its flat out Stat, with portions of Ore snucrure being cut-away to more 
ZZ show «. consmnnio. of Ac sanitasy napkin 20 and with me pomon of the 
X napkin 20 which faces away front the wearer, oriented towards ». »~ 
As shown in FIG. 1 , the sanity napkin 20 prefcrebly enmprtscs 
fopsb*, 24. a liquid impervious backshee, 26 Jotncd » the top^24, and an 
» aolben. assembly 25 positioned benveen the .opshee. 24 and tire backshee.26. 

The saniuuy napkin 20 has two surfaces, a body-contacting surface or "body 
surface" and a garment-facing or "gamten. surface". The saniuuy napkm 20 ts 
ZZn no. 1 as viewed from ft. gartnen, surface. The body surfhee ,s .menfcd 
„ o be wotn adjacent to d* body of the wenrer while the gannen. swface ts on Ute 
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opposite side and is intended to be placed adjacent the wearer's undergarments when 
the sanitary napkin 20 is worn. 

The sanitary napkin 20 also has two CMtlerlines, « longitudinal centeriine 100 
and a lateral centeriine 102. The temr "longitudinal-, as used hereto refers » . toe. 
axis or direction in the plane of the sanitary napkin 20 that is generally aligned wtth 
(e g.' approximately p«U with) , vertical plane which bisece the 
■»m Jft and right tody halves when the santovy napkin 20 is worn. The terms 
^d ™e- as used herein are interchangeabre and refer ,0 a line. a*.s 
or Action which lies within the plane of the sanitary napkin that .s gcnera.ly 
Ocular to the longitudinal direcfion (which divides the weemc tnto ta. - 
t7k body halves). FIG. 1 also shows that *e sanitary napkin 20 has a pe^hery 30 
!Sch is defined by the otner edges of the sanitary napkin 20 m wtocb the 
longitudinal edges are designated 32 and the end edges are destgnated 34. 

,„ one prefetred embodiment of the sanitary napkin 20, the topshee. 24 and 
„« backshee, 26 have length and width dimensions genially hu*« *. 
Z absorbent assembly 25. The topshee. 24 and *. backshee, 26 may extend 
beyond the edges of the absorbent assembly 25 to thereby form the penphery 30 of 
the sanitary napkin 20- 

The absorbent article preferably comprises an absorbent assembly 25. In 
preferred embodiments the absorbent assembly 25 preferably ccanpnses an 
abSbcn. ^ » The absorbent assembly 25 may include any absorber., core or 
T^Zr absorbent member which is capable of absorbing and reminmg h,mds 
^h" »d/or menses. The absorbent assembly 25 has an inner facmg surface 
Z J surface 27, side edges, and end edge, The absorbent — 
be manufactured in a wide varied of sizes and shapes (e.g., rectangular, hour-glass 

, — commomy used to s^tery napkins and other 

comminuted wood pulp which is generally refened ro as atrfelt. Examples .0 ote 
soluble absorbent materials include creped cellules* 

tocluding cofotm; chemicafiy stiffened, modified or cross-finked cellule Sta* 
" fibers such as crimped po.yes.er fiber, pea, moss; tissue 
, wmps and tissue laminates; absorbent foams; absorbent sponges; superabsorben, 
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polymcis; absorbent gelling materials; or any equivalent material or combinations of 
materials* 

The configuration and construction of the absorbent assembly 25 and/or the 
5 absorbent core 28 may vary (e.g., the absorbent core may have varying caliper 
zones, hydrophilic gradients, superabsorbent gradients, or lower average density and 
lower average basis weight acquisition zones; or may comprise one or more layers 
or structures). Further, the size and absorbent capacity of the absorbent assembly 25 
may be varied to accommodate different users. However, the total absorbent 
io capacity of the absorbent assembly 25 should be compatible with the design loading 
and the intended use of the sanitary napkin 20. 

Exemplary absorbent structures for use as the absorbent assembly 25 of the 
present invention are described in U.S. Pat. No. 4,610,678 issued to Weisman et oL 
, 5 on September 9, 1986; U.S. Pat No. 4,834,735 issued to Alemany et al. on May 30, 
1989; U.S. Pat. No. 4,950,264 issued to Osborn on August 21, 1990; and European 
Patent Application No. 0 198 683, The Procter & Gamble Company, published 
October 22, 1986 in the name of Duenk, et a). Each of these references is 
incorporated herein by reference. 



20 
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The backsheet 26 and the topsheet 24 are preferably positioned adjacent the 
outer surface 27 and the inner surface 29, respectively, of the absorbent assembly 25 
and are preferably joined thereto and to each other by attachment means (not shown) 
such as those well known in the art. For example, the backsheet 26 and/or the 
topsheet 24 may be secured to the absorbent assembly 25 or to each other by a 
unifonn continuous layer of adhesive, a patterned layer of adhesive or an airay of 
separate lines, spirals, or spots of adhesive. 

Adhesives which have been found to be satisfactory are manufactured by H. 
B. Fuller Company of St Paul, Minnesota and marketed as HL-1258. An example 
of a suitable attachment means comprising an opened pattern nerwork of filaments 
of adhesive is disclosed in U.S. Pat. No. 4,573,986 issued to Minetola et al. on 
March 4, 1986, and which is incorporated herein by reference. Another suitable 
attachment means comprising several lines of adhesive filaments swirled into a 
pattern is illustrated by the apparatus and methods shown in U.S. Pat. No. 3,91 1 ,173 
issued to Sprague, Jr. on October 7, 1975; U.S. Pat. No. 4,785,996 issued to Ziecker 
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et al. on. November 22, 1978; and U.S. Pat. No, 4,842,666 issued to Werenicz on 
June 27, 1989. Each of these patents are incorporated herein by reference. 
Alternatively, the attachment means may comprise heat bonds, pressure bonds, 
ultrasonic bonds, dynamic mechanical bonds, or any other suitable attachment 
means or combinations of these attachment means as are known in the art. 



The topsheet 24 is preferably compliant* soft feeling and non-irritating to the 
wearer's skin. Further, the topsheet 24 is liquid pervious permitting liquids (e.g., 
menses and/or urine) to readily penetrate through its thickness. Suitable topsheet 24 

io may be manufactured from a wide range of materials such as woven and nonwoven 
materials; polymeric materials such as apertured formed thermoplastic films, 
apertured plastic films, and hydroformed thermoplastic films; porous foams; 
reticulated foams; reticulated thermoplastic films; and thermoplastic scrims. 
Suitable woven and nonwoven materials can be comprised of natural fibers (e.g., 

15 wood or cotton fibers), synthetic fibers (e.g., polymeric fibers such as polyester, 
polypropylene or polyethylene fibers) or from a combination of natural and 
synthetic fibers. A preferred topsheet comprises an apertured formed film. 
Apertured formed films are preferred for the topsheet because they are pervious to 
body exudates and yet non-absorbent and have a reduced tendency to allow liquids 

20 to pass back through and rewet the wearer's skin. Thus, the surface of the formed 
film which is in contact with the body remains dry, thereby reducing body soiling 
and creating a more comfortable feel for the wearer. Suitable formed films are 
described in U.S. Patent 3,929,135 issued to Thompson on December 30, 1975; U.S. 
Pat No. 4,324,246 issued to Mullane, et al. on April 13, 1982; U.S. Pat. No. 

25 4,342,314 issued to Radel et al. on August 3, 1982; U.S. Pat. No. 4,463,045 issued 
to Ahr et al. on July 31, 1994; and U.S. Pat. No. 5,006,394 issued to Baird on April 
9, 1991. Each of these patents are incorporated herein by reference. The preferred 
topsheet for the present invention is a formed .film described in one or more of the 
above patents and marketed on sanitary napkins by The Procter & Gamble Company 

3D of Cincinnati, Ohio as "DRI-WEAVE". 

In a preferred embodiment of the present invention, the body surface of the 
topsheet 24 is hydrophilic so as to help liquid to transfer through the topsheet 24 
faster than if the body surface was not hydrophilic so as to diminish the likelihood 
35 that menstrual fluid will flow off the topsheet rather than flowing into and being 
absorbed by the absorbent assembly 25. In a preferred embodiment where the 
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lopsheet is a formed film, surfactant is incorporated into the polymeric materials of 
the formed film such as is described in U.S. Patent Application Serial No. 
08/072,660, entitled "Absorbent Article Having a a Nonwoven Apertured Film 
Coversheet" filed on June 4, 1993 in the names of Aziz, et al., which is incorporated 
by reference herein. Alternatively, the body surface of the outer cover may be made 
hydrophilic by treating it with a surfactant such as described in U.S. Patent No. 
4,950,260, issued to Osbom on August 21, 1990, which is incorporated by reference 
herein. 

The backsheet 26 of the present invention is that portion of the sanitary 
napkin 20 which is generally positioned away from the wearer's skin and which 
prevents the exudates absorbed and contained in the absorbent core 28 from wetting 
articles which contact the sanitary napkin 20 such as bed sheets and undergarments. 
Thus, the backsheet 26 is preferably impervious to liquids (e.g., menses and/or 
urine) and is preferably manufactured from a thin plastic film, although other 
flexible liquid impervious materials may also be used. As used herein, the term 
"flexible" refers to materials which are compliant and will readily conform to the 
general shape and contours of article which the materials come in contact with. The 
backsheet 26 may thus comprise a woven or nonwoven material, polymeric films 
such as thermoplastic films of polyethylene or polypropylene, composite materials 
such as a film-coated nonwoven material or materials including one or more 
apertures or apertured regions Preferably, the backsheet is a polyethylene or 
polypropylene film having a thickness of from about 0.012 mm (0.5 mil) to about 
0.015 mm (2.0 mil). Exemplary polyethylene films are manufactured by Clopay 
Corporation of Cincinnati, Ohio under the designation PI 8-1401 and by Ethyl 
Corporation, Visqueen Division, of Terre Haute, Indiana, under the designation XP- 
39385. The backsheet 26 is preferably embossed and/or matte finished to provide a 
more cloth like appearance. Further, the backsheet' 26 may permit vapors to escape 
from the absorbent assembly 25 (i.e., breathable) while still preventing exudates 
30 from passing through the backsheet 26. 

The backsheet 26 is preferably positioned adjacent the inner surface 29 of the 
absorbent assembly 25 and is preferably joined thereto by any suitable attachment 
means known in the art. For example, the backsheet 26 may be secured to the 
3S absorbent assembly 25 by a uniform continuous layer of adhesive, a patterned layer 
of adhesive, or an array of separate lines, spirals, or spots of adhesive. Adhesives 
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«U, have been found to be ..usfaettry are by H. B. FuUer Corn^y 

^ * c Hi -1258. An example of a suitable 

c c. Paul Minnesota and marketed as nL-i^^o. ™* *■ 

^Lcnt m ™pHsin g an open pane, network of filaments of adhesive . 
2TZ in US. P«ent 4,573,986 entitled "Disposable Waste-Con^nt. 
G^enr which issued to Minexo* et al. on March 4, 1986- Another su.tab.e 
5 Garment , wh»ca filaments swirled into a 

attachment means comprising several lines oi au p 

• -iL^trMed bv the apparatus and methods shown in U.S. Patent 
spinJ pattern is .llustiated tq ^ 1975 . US . Patent 4,785,996 issued to 

01 1 173 issued to Sprague, Jr. on October /, iy * j-, u.o 
Z^e 1. on November 22, 1978; and U.S. Pa** 4,842,666 issued* We.enu* 
1989. Enohof*«s.pa.en B a«inoon ) o™odho re .nby re foTonoo. 
" IhoTu".; L anaehnren, .nay comprise hea. bonds, pressure bonds. 

dynamic mechanical bond, or any .me, — 
means or combinations of .bese anacnnKU. n,«ns aa are known . *. m. 
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in a prefetred embodiment of the preaent invention. the backshee. 26 
cmoriL" a fo^substrate 80. As used herein, the term "fomted substrate- refers 
"TltateT. h» been mechanical* mauipnUued so as to provide the subsrrate 
^itrtST- as— » macroscopic, three-dimensional srruerure or geometiy 
^ t fmlld state As used herein, to rem, "relaxed condition" refers ro Ote 

body via the macr V , . . we absorbent article employing the 

reduce excessive tensional forces. 



Th,- Termed Substrate: 



35 



Figure 1 shows one embodiment of the formed subsume 80 of the present 
mention Thl Led substrate 80 is shown in a macroscopicaUy unconnected 
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configuration; a force has been applied to the formed substrate 80 to extend the » 
substrate such that it is in a macroscopically relatively planar configuration. (As 
used herein, the term "relatively planar" refers to objects having at least one surface 
that lies substantially within a single plane.) At least a portion of the formed 
substrate 80 comprises regions of incremental stretching. As used herein, the terms 
"incremental stretching" or "incrementally stretched" refer to intermittently 
mechanically elongated regions of a substrate having a multiplicity of smaller 
increments which have been individually stretched beyond the plastic yield point of 
the material to effect permanent elongation. 

Any suitable method for providing incrementally stretched regions in the 
substrate may be used. Some nonlimiting preferred methods for providing the 
incrementally stretched regions are described in detail in U.S. Patent 5,143,679 
entitled "Method For Sequentially Stretching Zero Strain Stretch Laminate Web To 
Impart Elasticity Thereto Without Rupturing The Web" issued to Weber et al. on 
September I. 1992, which is hereby incorporated by reference. (Although the 
Weber et al. patent referenced above a method for sequentially stretching a laminate 
web it is recognized that such methods may be used to stretch any suitable web, 
including single ply and multiple ply webs, films laminates etc.) Alternatively, the 
formed substrate 80 of the present invention may be provided with incrementally 
stretched region by methods as described in US. Patent No. 5,518,801 entitled Web 
Materials Exhibiting Elastic-Like Behavior, which issued to Chappell, et, al. on May 
21,1 996, which is also incorporated by reference herein. 

As shown in Figures 1, 4-8 and 11-18, the formed substrate 80 preferably 
comprises an elongated zone 52, a pair of boundary zones 50, and a transition zone 
57 disposed at least partially between the elongated zone 52 and the boundary zone 
50 (The transition zone 57 is that portion of the substrate 50 which comprises 
characteristics of both the elongated zone 52 and the boundary zone 50.) The 
elongated zone 52 comprises incrementally stretched regions 54 which result in the 
elongated zone 52 being elongated or extended in a first direction of elongation 90. 
In one preferred embodiment, the first boundary zone 49 has a first surface 
pathlength 82, the second boundary zone 51 has a second surface pathlength 84 and 
the elongated zone 52 has a third surface pathlength 86, examples of which are 
shown in Figure 18. (As used herein, the term "surface pathlength" refers to a 
measurement along the topographic surface of the region or zone in question in a 
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.. v DartMd to an axis. The term "generally parallel" refers to an 
directum ^l^l^K or a combination of axes ana dements whereby 
rTlXTefeld by the axes or elements being compared is less than 45 
T m "^general* perpendicular" refers to an orientation between axes, 
degrees. ^^JZ^n oTZs and elements whereby the subtended angle 
' frdty th ZTTZl being compared is greater than 45 degrees.) Tbe 
^ace X^ of each element i. p^erably measured as described belo.. 

The elongated zone 52 which is preferably located at least partially between 
u » ^ ^ 49 and 51 is incrementally etched to give it a longer relaxed 
'o the b0unda 7 t L the relaxed surface pathlength of either or both of the 
TI Sil W SS— in lengths allows the substrate 80 to 

boundary zones 49 and 51. ^ ^ of elastics . In 

it should be noted that the boundary zones 50 may take on any number of 
20 h otn/as attast a portion of each of the boundary zones 50 is adjacent to 
shapes, so long as at ieas j~ transition zones 57 may be linear 

« 1- . portion of e^^ M ^ 52. T^ ^^ ^ 

5), or any combination thereof. Further, while tn 
2S comprise . single. Ecn-iy r*. elongated ^ «*• ^ ^ 52 

— in™** - - 

may comprise a series of bubb.es oi in substrate 80 may 

— - - — ^ — comprise sever* 

comprise reg,o„ c ~™ al slrMching in ^ elo „ 8SK o zone 52. As 
„ different types or direenons oi racr ™.,hjne" refers to incremental 

«i herein, tie phrase -differenoal ^ ^ dlfferenl shape 

aching lha. provides .he particular reg.ott comprising differenriai 

-** T — - SrS^Tp-i- -ever 
stretching will have the same surface pathlength.) Examp 
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incremental stretching would include, but are not limited to regions of the substrate 
that have been subjected to more than one method of incremental stretching, 
differing amounts of strain within a region of incremental stretching or differing 
patterns of incremental stretching within the particular region. 

The boundary zone<s) 50 and the elongated zone(s) 52 may comprise the 
same or different materials. For example, it may be desirable for the boundary 
zone(s) 50 to be somewhat elastic and the elongated zone(s) 52 to be substantially 
inelastic Other different characteristics may also be desirable such as those that 
relate to stiffness, softness, texture, absorbency, permeability, strength, color or 
aesthetic qualities, etc. One approach to provide different characteristics in different 
zones may be to choose a substrate having differing properties within the substrate 
provided by chemical, mechanical or other means. In one preferred embodiment at 
,east a portion of the boundary zone(s) 52 may be ring-rolled or incrementally 
stretched as described below. 

The boundary zones 49 and 51 are separated from the elongated zone 52 by a 
transition zone 57. Within the transition zone 57, the surface topography of the 
formed substrate 80 transitions to accommodate the change from the surface 
, pathlength in the boundary zones 50 to the elongated pathiength of the elongated 
Lie 52 The width of the transition zone 57 may vary. Generally, the w>d~ the 
transition zone 57, the more gentle the transition between the boundary zones 50 and 
the elongated zone 52. The transition between the boundary zone 50 and elongated 
.one 52 is usually visually apparent by a change in «^ W« £ 
, identification may require microscopic study. A border line 56 is estabhsbed 
' generally in the center of the transition zone, for the purposes of determuung which 
Lection to measure surface pathlength. One example of a border line 56 is shown 
in Figure 18. 

Figure 18 is an enlarged perspective view of a portion of one embodiment of 
a portion of a formed substrate 80 of the present invention in which the topologica^ly 
flat unaltered surface of the boundary zone 50 transitions to the rippled or pleated 
incremental* stretched surface in the elongated zone 52. Tbe transition <*«r 
a surface consisting of the triangular ends which must exist in order for the surfa ce 
35 to be continuous. One skilled in the art will recognize that other geometries could 



PAGE 19/51 ! RCVD AT 8/312005 12:58:51 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/26* DNIS:2738300 * CSID:513 634 3007 * DURATION (mm-ss):13-16 



PUG-03-2005 13:16 PROCTER & GAMBLE 513 634 3007 P. 20/51 

PCTAJS97/09978 

WO 97/47364 15 



arise depending on the nature of the memod used for incrememally subbing the 
elongated zone 52. 

Tie bounds zones 50 may comprise an uttered substrate, oiniay 
curiae increment stretched regions. However, the boundary zone 50 *ou£ 
have a surface pafldenglh which is shoner than the surface parting* of *e 
eLtated 52. Funher. me boundary zones 50 may also be gatheKd by 
Z Son of a sketched elastic or other means or may itself have eh*.* , sem, 
etZtic, or plastic stretch characmristics. Ahemately .he boundary zone 50 may 
comprise a structural elastic-like film material, as described heron. 
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vt^urinp Surface Pathlength: 

-Surface pamlength" or "pamlengm" is defined as a lengfi. of a « 
a„y poln meteo. measured on toe surface of me formed subs.au *0 g«n«a% 
Z£l ,„ me border 56. as shown m Figwe 18. between the ek.nga.ed zoo. 52 and 
EtL** zone when -he portion of me formed subs*»,e 80 ts measured man 
ZZZ^«**- «*- pathlength is ouivaten, to the ^"^^ 
r st anee hereon opposite ends of the ponton of the formed subsem.e when toe 
aut^K iHmled Z without generating en, tension m the fonued subso^r 80 
earing geometric folds, bends, wrinkles, o, other -out of plane" smtcntjes. If 
t ^ is vety flexible, as is common for the subst».« matemls rypcally used 
^.Tcan norma,* be sketched into a ^^"Z 
withou. significant tension. However. i, should be 

axtthat if the geometric folds, bends, wrinkles, or other outofplane f™= ra 
^lltlv snfl so as to require tension in the subsume to flanen them, surface 
- Z Isureu by other knot™ means. On^p, of = g 
Lrface pafltlenglh without pulling the substrate flat ts descrtbed m VS. Panml 
stTgo 1 entitled Web Materials Exhibiting Elastic-Like Behavior, whteh tssued to 
cC«. « . on May 21, .996, which is hereby incorponaed herein b, reference. 

For simple geometries such as mat shown in Figures 1 and 1 1-14 where .he 
^ Ho lies ^straight and parallel to each other, and me elongated zone 52 ts 

— — r rsrt :snr 
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the two zones. Each zone is then extended to be as flat as possible without inducing 
tension. The length of each piece is then measured along the border line 56. The 
elongated zone 52 should be cut to exclude the transition zone 57 located between 
the boundary zohe(s) 50 and the elongated zone 52. If the transition zone 57 is left 
5 atta ched to the elongation zone 52 the transition zone 52 may cause problems 
properly measuring the surface pathlength of the elongated zone 52 and/or the 
boundary zone(s) 50. 

For more complicated geometries, procedures should be used to take into 
,o account the effect of the geometry. Instead of measuring the pathlength of the 
elongated zone 52 as a whole, it may be easier to get a proper measurement if the 
formed substrate 80 is cut into narrow snips that are parallel to the boundary zone 
50 For example, in cases involving boundary zone(s) 50 with curved edges, the 
curved border line 56 between the elongated zone 52 and boundary zone(s) 50 may 

ls be divided into segments which can be reasonably approximated by straight hnes. 
The segments are marked in both the boundary zone 50 and the elongated zone 52 
by lines drawn perpendicular to the border line 56. A sum of the pathlengths 
measured is determined for each zone (i.e. the sum of the pathlengths of all the 
segments measured generally equidistant from the border). In the case of curv.lmear 

20 or irregularly shaped elements, it may be more convenient to use a linear ax,s wmch 
represents an average of the curvilinear element. 
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While the test method described above is useful for many of the substrates of 
the present invention it is recognized that the test method may have to be modified 
to accommodate some of the more complex substrate materials within the scope of 
the present invention. 

Method of Making the F armed Substrate: 

Preferred methods of forming the formed substrate(s) 80 of the present 
invention include, but are not limited to embossing by mating plates or rolls, 
thermoforming, high pressure hydraulic forming, or casting. 

Preferably, an incremental stretching system is employed in elongating the 
elongated zone 52 of the present invention. One preferred incremental Stretching 
system 300 is shown in FIG. 10. Incremental stretching system 300 preferably 
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includes a pair of intermeshing incremental stretching roll 302 and 304. Roller 302 
includes a plurality of teeth 306 and corresponding grooves 307 which are 
interrupted by zones of no teeth 316 which create the boundary zones 50. Roller 
304 includes a plurality of teeth 308 and corresponding grooves 309 winch extend 
about the entire circumferences of roller 304. The teeth 306 on roller 302 intermesh 
with or engage grooves 309 on roller 304, while the teeth 308 on roller 309 
intermesh with or engage grooves 307 on roller 302. As a web, such as web 312 ,s 
passed between incremental stretching rollers 302 and 304, web 312 ,S stretched 
and/or elongated producing incrementally stretched regions 314 causing the web 312 
to be elongated in the cross-machine direction indicated generally by arrows 315. 
The portion of the web 312 passing between the smooth portions 316 of the roller 
302 and the roller 304 will be generally unstrained and thus, will become boundary 
zones 50. The exact configuration, spacing, dimensions, and overlap of opposing 
teeth and grooves and rollers 302 and 304 can be adjusted, as desired, to produce the 
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15 desired results. 
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Refemng now to Figure 9 there is shown another incremental stretching 
system 350. Incremental stretching system 350 includes a pair of ™ h »* 
rollers 352 and 354. Roller 352 includes smooth or grooved poruons 355 and 356 
paced on either side of a tooth portion 357. Similar*, roller 354 includes a pair of 
smooth or grooved portions 358 and 359 spaced on either side of a tooth portion 
360 Tooth portions 357 and 360 respectively preferably extend about the enure 
circumference of rolls 302 and 304. Thus, a web materia, passing b^ro 352 
and 354 is strained in a discrete portions corresponding to poruons 307 and 310 
which intermesh with one another to create strained and unstrained areas: m *e 
.natenal passing between rollers 352 and 354. This results in at east those pomon, 
of the weTbeing subjected to the incremental stretching being elongated in at least 
the machine direction. The portions of the material parsing between smoo* 
portions 355 and 359, and smooth portions 356 and 358, 
gleraHy unstrained and will remain in generally its precursor condition unless 
otherwise processed. The material which has been subjected to processing^ rollers 
352 and 354 will have two boundary zones 50 spaced apart by the elongated zone 52 
having strained and unstrained areas, resembling the formed substrate 80 as shown 



in FIG. 1. 



35 
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Yet another suitable embodiment of a suitable incremental stretching method 
which may be employed in making the intermediate elongated zone/s of the present 
invention are set forth in U.S. Patent 5,143,679 entitled "Method For Sequentially 
Stretching Zero Strain Stretch Laminate Web To Impart Elasticity Thereto Without 
, Rupturing The Web" issued to Weber et al. on September 1 , 1992, and U.S. Patent 
No 5,518,801 entitled Web Materials Exhibiting Elastic-Like Behavior, which 
issued' to Chappell, et, al. on May 21, 1996, each of which is incorporated by 
reference herein. 

„ The choice of incremental stretch method and width and geometry of the 

transition zone may reflect aesthetic choices, susceptibility of materials to abrupt 
changes in pathlength, compatibility with the process used to make the substrate, 
and other factors recognized by those familiar with the art. Further, depending on 
the characteristics of the material comprised in the substrate, the formed substrate 80* 
15 may be rigid enough to retain the desired structure or geometry when it is not 
subjected to any externally applied foice. Alternatively, the formed substraie 80 
may lack the rigidity needed to obtain or retain the desired structure or geometry 
without an external force. In embodiments such as the sanitary napkin 20 shown in 
Figures 1-3, another element of the article such as the absorbent core 28, a film or a 
20 laminate bonded to the formed substrate 80 or an adhesive, such as adhesrve 60, 
joining an element of the sanitary napkin 20 to the formed substrate 80 may provide 
the formed substrate 80 with the external force necessary for the formed substrate 80 
to obtain and maintain a desired macroscopic, three-dimensional structure or 
geometry - 

Although the incremental stretching is described above as generally 
elongating the formed substrate 80 in either the machine direction or the cross- 
machine direction, it is contemplated that any portion of the elongated zone(s) 52, or 
any other portion of the formed substrate 80 may be subjected to incremental 

3 o stretching which elongates the formed substrate 80 or any portion thereof .n 
directions other than the machine direction or the cross-machine diiecuon. For 
example, the incremental stretching may elongate the substrate, or any poruon 
thereof at any angle to the machine or cross-machine direction. (The direction of 
elongation in complex patterns such as those shown in Figures 5-8 may vary 

35 throughout the substrate.) Also, embodiments are contemplated wherem the 
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substrate, or portions thereof have been incrementally stretched so as to provide 
elongation in more than one direction. 

p«.fprr«ri Embodiments: 

S The sanitary napkin 20 shown in Figures 1-3 preferably comprises the 

formed substrate 80 of the present invention. Although the formed substrate 80 
could be any of a number of elements comprised in the sanitary napkin 20 one 
preferred embodiment, as described above, comprises the formed substrate 80 of the 
,o present invention as the backsheet 26. In me embodiment shown, me toed 
substrate 80 comprises an elongated zone 52. at least two boundary zones 50 and a 
transition zone 57 disposed between each of the boundary zones 50 and the 
elongated zone 52. In a preferred embodiment, the elongated zone 52 composes 
incremental stretched regions 54 that elongate the elongated zone 52 m a dtfecuon 
1S senerally parallel to me longitudinal axis 100 of the samtary naptan 20. It is also 
preferred that the transits zones 57 extend in a direction generally paraUel to the 
longitudinal axis 100 as well. In an especially preferred embodiment, the boundary 
zones 50 are generally parallel to each other and spaced apart by at least a portion of 
the elongated zone 52. 

A preferred sanitary napkin 20 has a a pair of opposed longitudinal edges 32 
and includes a topsbeet 24, a backsheet 26 joined with the topsheet 24 and an 
absorbent assembly 25 positioned between the topsheet 24 and the backsheet 26. 
The absorbent assembly 25 preferably has an inner facing side 29 and an outer 
22 facing sid e 27. The topsheet 24 is preferably positioned adjacent the mner facmg 
side!* of the absorbent assembly 25 and the backsheet 26 is preferably posinoned 
adjacent the outer facing side 27 of the absorbent assembly 25. 

As shown in Figure 1-3, the backsheet 26 preferably comprises a formed 
,o substrate 80 including an elongated zone 52, and two boundary zones 50, a first 
boundary zone 49 and a second boundary zone 51 extendmg generaUy parcel to 
each oTthe longitudinal edges 32. Preferably, each boundary zone 50 h* a width B 
between about 0.1cm and about 3.0cm. More preferably, the width B of the 
zones 50 is between about 0.2cm and about 1 .Sen, It is also preferred 
3S 2 Zndary zones 50 be spaced apart between about 1.0cm -* 

More pretably, the boundary zones 50 are spaced apart between about 2.0cm and 
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about 15.0cm. Even more preferably, the boundary zones 50 are spaced apart 
between about 4.0cm and abo* 10.0cm. Further is has been found that the spacing 
of the boundary zones 50 from the longitudinal edges 32 of the sanitary napkin 20 
may influence in characteristics of the article. Thus, it has been found that a 
preferred spacing of the boundary zones 50 from the longitudinal edges 32 of the 
sanitary napkin 20 is between about 0mm and about 50mm, more preferably 
between about 1 mm and about 30mm, and most preferably between about 2mm and 
about 5mm. 

A transition zone 57 is preferably disposed between the elongated zone 52 
and each of the boundary zones 50. The elongated zone 52 preferably comprises 
incrementally stretched regions 54 which result in the elongated zone 52 being 
elongated in a first direction of elongation 90. It is also preferred that the first 
boundary zone 49 have a first surface pathlength 82, the second boundary zone 51 
have a second surface pathlength 84 and the elongated zone 52 have a third surface 
pathlength 86, as shown in Figure 18. The first surface pathlength 82 and/or the 
second surface pathlength 84 is less than the third surface pathlength 86 of the 
elongated zone 52, when the formed substrate 80 is in a relaxed condiuon. In 
preferred embodiments, the elongated zone 52 may have a third surface pathlength 
86 which is between about 5% and about 500% greater than the first and second 
surface pathlengths 82 and 84 of the boundary zones 50. More preferably, the 
surface pathlength of the elongated zone 52 is between about 10% and about 250% 
greater than the surface pathlength of the boundary zones 50, and most preferably 
the surface pathlength of the elongated zone 52 is between about 20% and about 
100% greater than that the surface pathlength of the boundary zones 50. This 
ensures that the elongated zone 52 in conjunction with the boundary zones 50 
provide the hacksheet 26 with a macroscopic three-dimensional configuraUon when 
the substrate is in a generally relaxed configuration. 

Alternative embodiments of preferred absorbent articles may comprise two 
or more formed substrates. In one embodiment the topsheet 24 may comprise a 
formed substrate such as formed substrate 80. Further, any of the formed 
substrate(s) may comprises regions of differential extensibility, as described herein. 

Figures 11-17 are plan views of alternative diaper embodiments of the present 
invention in their flat-out, uncontracted state (i.e., with elastic induced contraction 
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pulled out) with the portion of the diapers 40 which faces away from the wearer 
oriented towards the viewer. (As used herein, the term "diaper" refers to absorbent 
articles generally worn by infants to absorb and contain bodily exudates. However, 
the such absorbent articles are not limited to those articles worn by infants and may 

, include adult incontinence products, training pants, menstrual panties and the like.) 
The diapers 40 preferably comprises a liquid pervious topsheet 24; a liquid 
impervious backsheet 26 joined with the topsheet 24 and an absorbent core 28 
positioned between the topsheet 24 and the backsheet 26. Each diaper 40 preferably 
has a front waist region 70, a rear waist region 74 and a crotch region 72 extending 

,o between the front waist region 70 and the rear waist region 74. Further, the diaper 
40 preferably has longitudinal side edges 32 and end edges 34. 

Figures 1 1-17 show preferred embodiments of the diapers 40 in which the 
topsheet 24 and the backsheet 26 may have length and width dimensions generally 
larger than those of the absorbent assembly 25. The topsheet 24, the backsheet 26, 
and the absorbent assembly may be assembled in a variety of well known 
configurations, and the diapers 40 may comprise other elements such as elasticzed 
side panels; elasticized leg cuffs; elastic waist features), fastening systems as well 
as other features well known in the art. Exemplary preferred disposable <haper 
configurations are described generally in U.S. Patent 3,860,003 entitled 
"Contractable Side Portions for Disposable Diaper" which issued w Kennet |B 
Buell on January 14, 1975; and U.S. Patent No. 5,15 1 ^utled Absorben 
Article With Dynamic Elastic Waist Feature Having A Predisposed Resilient 
Flexural Hinge", issued to Kenneth B. Buell et al. on September 29, 1992 whu* » 
M incorporated herein by reference. Exemplary fastening systems «. 

U sTat No. 4,846,815 issued to Scripps on July 11. 1989; U.S. Pat No. 4,894,060 
issued to Nestegard on January 16, 1990; U.S. Pat. No. 4,946,527 issued to Battrell 
on August 7, 1990; U.S. Pat. No. 3,848,594 issued to Buell on November 19 1974; 
U.S. Pat. No. Bl 4,662.875 issued to Hirotsu et al. on May 5, 1987, each of winch is 
30 incorporated herein by reference. 

As shown in Figures 1 1-17, each diaper 40 preferably comprises at least one 
formed substrate 80. In the embodiment shown, the formed substrate 80 is 
comprised in the backsheet 26, however, other embodiments are contemplated 
35 wherein the formed substrate 80 is comprised in an any number of other elements .n 
the diaper 40. In the embodiments shown, the formed substrate 80 comprises an 
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elongated zone 52, at least two boundary zones 50 and a transition zone 57 disposed 
between each of the boundary zones 50 and the elongated zone 52. The elongated 
zone 52 may be elongated in at least a direction generally parallel to the lateral axis 
1 12 of the diaper 40, as shown in Figure 1 1, in at least a direction generally parallel 
to the longitudinal axis 11 0, as shown in Figure 12, or in more than one direction, as 
shown in Figure 13. The transition zone 57 preferably extends in a direcuon 
generally parallel to the direction in which the elongated zones 52 are extended. In 
especially preferred embodiments, as shown in Figures 11-14, the diaper 40 has at 
least two boundary zones 50, a first boundary zone 49 and a second boundary zone 
51. The first and second boundary zones are preferably generally parallel to each 
other and spaced apart by at least a portion of the elongated zone 52. 

Figures 13-14 show embodiments including at least two pairs of boundary 
zones 50 surrounding at least a portion of the elongated zone 52. In such 
embodiments, it is preferred that at least two of the boundary zones 50 are generally 
parallel to each other. Other preferred nonlimiting embodiments include three or 
more boundary zones 50 which may completely surround at least a portion of the 
elongated zone 52. Yet other embodiments include boundary zones 50 which are 
disposed in generally rectangular, circular, oval, trapezoidal, hexagonal and d.amond 
shaped configurations, some of which are shown in Figures 15-17. 

The boundary zones 50 may take on any shape and may be of any size. As 
shown in Figure 11, the boundary zones 50 may generally comprise the front and 
rear waist regions 70 and 74 of the diaper 40. In a typical medium sized baby 
diaper the boundary zones 50 may be spaced apart from about 1 inch to about 40 
inches', more preferably between about 2 inches and about 30 inches, and most 
preferably between about 3 and about 22 inches. In addition, at least a portion of the 
boundary zones 50 may take on the shape of narrow strands extending along the 
longitudinal edges 32 of the diaper 40. In such configurations, one example of 
which is shown in Figure 13, the portions of the boundary zones 50 extending along 
the longitudinal edges 32 of the diaper 40 preferably have generally parallel edges 
that are between about 1/32 inch and about 1 inch in width. More preferably, the 
portions of the boundary zones 50 are between about 1/16 inch and about 3/4 ,nch. 
and most preferably between about 1/8 inch and about 1/2 inch, in width. 
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Preferred spacing of the boundary 2ones 50 from the longitudinal edges of 
the absorbent core 28 may be, for example, between about 0 inches and about 10 
inches, more preferably between about 1/8 inch and about 8 inches. It should be 
noted that in some embodiments, the spacing between the boundary zones 50 from 
the longitudinal edges 32 may vary along the length of the longitudinal edges 32 or 
may vary from one side of the diaper 40 to the other. 

In preferred embodiments, the elongated zone 52 may have a surface 
pathlength which is between about 5% and about 500% greater than the surface 
pathlength of the boundary zones 50. More preferably, the surface pathlength of the 
elongated zone 52 is between about 10% and about 250% greater than the surface 
pathlength of the boundary zones 50, and most preferably the surface pathlength of 
the elongated zone 52 is between about 20% and about 100% greater than that the ^ 
surface pathlength of the boundary zones 50. 

As shown in Figure 13, the diaper 40 may comprise a backsheet 26 
comprising a formed substrate 80 with an elongated zone 52 having elongation in 
more than one direction. It should be noted that the number of directions that the 
elongated zone 52 can be elongated in is unlimited except that at least a portion of 
the elongated zone 52 must have a surface pathlength that is greater than that of the 
surface pathlength of the boundary zone 50 along the transition zone 57 when the 
substrate 80 is in a relaxed condition. Further, the amount of elongation may vary 
within the elongated zone 52 or multiple elongated zones may exist within a single 
article Figure 14 shows one example of a diaper 40 which has a region of 
differential incremental stretching 53. As described above, "differential incremental 
stretching" refers to incremental stretching that provides the particular regions of the 
substrate with different shape and/or stretch characteristics. The regions) of 
differential incremental stretching 53 may provide a pocket for bodily exudates or 
may provide for improved fit. 

The diaper 40 is preferably applied to the wearer by first positioning one of 
the waist regions, preferably the rear waist region 74, under the wearer's back. The 
remainder of the diaper 40 is then drawn between the wearer's legs such that the 
other waist region, preferably the front waist region 70, is positioned across the front 
of the wearer. The diaperer then wraps the sides or side panels of the d,aper 40 
around the waist of the wearer and fastens, the rear waist region 74 to the front waist 
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region 70 on each side of the wearer to form a waist closure on each side of the 
wearer- 
While particular embodiments of the present invention hatve been illustrated 
5 and described, it would be obvious to those skilled in the ait that various other 
changes and modifications can be made without departing from the spirit and scope 
of the present invention. It is therefore intended to cover in the appended claims all 
such changes and modifications that are within the scope of this invention* 
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r" « S~ ^ . h..- opposed — • ** 

absorbent article comprising: 

. absorbent assembly having an toe, facing side and- ou*. 

.4 preferaMy comprising a top^ee, a h^heet jotned «* - d «^ 

_« an absorben. core posidoned batwacn sain .opshea. and — 

„id topahee, comprising a. .east a portion of said inner faetng ■* - -4 

absorbent assembly, and said backshee. being positioned adjacot. and o«er 

facing side of said absorbent assembly; 

, backshee, joined whh said outer facing sida of said *^ 

A ....... nideshi tei-EUto said backshee. n^udes a funned 

substrate comprising: 

(a) a firs, bounds anna having a fina surf** pathlang* and la 
second boundary zona having a aacond surface! 

said second surface pathlengths measured whan satd fonnad 
substrate is in • relaxed condition; and - 

0,) an elongated zona located a. lees, partially b«ween arid feat 
bounds* zona and said aacond boundary zona, said elongared zone 
cotnpZg incremco.ally sketched regions which ««* - -* 
elated zona baing elongated in a firs, direction of donganon^d 
e ,onga.ad zona having a tod surface pathlengrh measured ga^* 
paJL ,„ said first direction of e.onga.ion when amd fcm*d 
Lara* is in said relaxed condition, said third surface peddengtb 
beta, greater than either or both said firs, parhlengtu and satd second 
patbingsh such lha, said backshee, uJres on a maeroaooptc three- 
ZJL configuration when said backshee. is tn satd «Uxad 
condition. 

2. A sannary napkin having a pair of opposed longinadina. edges, the sanitary 
napkin comprising: 
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a topsheet; a backsheet joined with said topsheet; and an ***** -embly 
positioned between said topsheet and said backsheet, satd absorbent 
assembly havmg an inner facing side and an outer facing side^aid topsheet 
being positioned adjacent said inner facing side of sa,d absorbent assembly 
and said backsheet being positioned adjacent said outer facing s,de of sard 
absorbent assembly; 

the sanitary napking characterized in that said backsheet includes a formed 
substrate comprising: 

(a) a first boundary zone extending generally parallel to said 
longitudinal edges, one of said boundary zones having a first surface 
pathlength and a second boundary zone having a second surface 
pathlength, said first and said second said boundary zones extending 
generally parallel to said longitudinal edges, said first and satd second 
surface pathlengths measured when said formed substrate is in a 
relaxed condition, each said boundary zone having a width between 
about (Ucm and about 3.0cm, more preferably said width is between 
about 0.2crn and about 1 .5cm said boundary zones being spaced apart 
between about 1.0cm and about 30.0 cm more preferably between 
about 2.0cm and about 15.0cm, and most preferably between about 
4.0cm and about 1 0.0cm; and 

(b) an elongated zone located at least partially between said first 
boundary zone and said second boundary zone, said elongated zone 
comprising incrementally stretched regions which result in said 
elongated zone being elongated in a first direction of elongauon, said 
elongated zone having a third surface pathlength measured generally 
parallel to said first direction of elongation when said formed 
substrate is in said relaxed condition, said third surface pathlength 
being greater than either or both said first pathlength and said second 
pathlength such that said backsheet takes on a macroscopic three- 
dimensional configuration when said backsheet is in said relaxed 
condition. 
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3 The M «** °f -T »f 4« P— chants «•"■*■■» J£ 
boundary zone - «M second bound*, • exrend »"*^" 
said to^irudinal edges, end said first direction of elongzuon » generally 

said .onginsdma. edges, or wherein said firs, b^da* zone ^d 
Lid scend bounds zone extend generally perpendrcutar ,o and 
lOT gitudu»l edges end said firs, direction of elongauon .s generally 
popendicular to said longitudinal edges. 

4 The absorbent article of any of the preceding chums "herein said topsheet 
includes a second fonned subsume comprising a firs, boond-y » -«« 
"Id bounds zone each extending general., parallel ro sard .ong.»d™d 

bounds zone having a firs, surface pnUUengd, and sa.d 
toode^undaz, zone having a second surface pafclength. M. _d fir* and 
S "eld ZL. pafirlengd, measured v*en said fomrnd 
Condition; and an e.onga<ed zone loc«ed between — 
^nes, said elonga«d zone comprising increment ~*"Z£?£ 
result in said elongated zone being elongated rn a first dneenon. said 
Z a eo "ne having a thhd surface pathlength measured gene.fi, parafie 
TZ first direcdon of elongation »nen said former. — « ^ 
Telexed condifion, said thM surihee paduengd. being greater rhan enher art 

I^pic^-dimensiona. configuration »he» said wpshee. « u, sard 
relaxed condition. 

5 ^ ab so*en< article of an, of .he pleading clabns "herein said formed 
subsmue comprises regions of differential inc.en.ena. streudung. 

t The absorbent article of an, of the preceding claims "herein said firs, and 
said second boundary zones are elasioroenc. 

third boundary zone. 

, The absorbent article of an, of dr. preceding claims — ^ b ° U ^ 
zones complexly surround a, least a portion of sard elongated zone. 
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o The absorbent article of any of the preceding claims wherein said e ongated 
zone has regions of incremental stretching which elongates such elongated 
zone in said first direction of elongation and at least one other direction of 
elongation. 

10 The absorbent article of any of the preceding claims wherein said topsheet 
includes a second formed substrate comprising a first boundary zone and a 
seC ond boundary zone each extending generally perpendicular to said 
Jongitudinal edges, said first boundary zone having a first surface ^engfr 
and said second boundary zone having a second surface pathlength, both said 
first and said second surface pathlength measured when said formed 
substrate is in a relaxed condition; and an elongated zone located between 
said boundary zones, said elongated zone comprising incrementally stretched 
regions which result in said elongated zone being elongated in a first 
direction, said elongated zone having a third surface pathlength measured 
generally parallel to said first direction of elongation when said formed 
substrate is in said relaxed condition, said third surface pathlength being 
greater than either said first pathlength or said second pathlength such Atf 
' Ld topsheet takes on a macroscopic three-dimensional configuraUon when 
said topsheet is in said relaxed condition. 
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Fig. 1 
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Fig. 3 
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Fig. 10 
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Fig. U 
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Fig. 12 
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Fig. 14 
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Fig. 15 
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Fig. 16 
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